Introduction {#tca13539-sec-0003}
============

Anti~~‐~~programmed cell death 1 (PD‐1) monoclonal antibodies (mAbs) and anti‐programmed death‐ligand 1 (PD‐L1) mAbs counteract molecule‐mediated immunosuppressive signals. They have become key immune checkpoint inhibitors (ICIs).[^1^](#tca13539-bib-0001){ref-type="ref"}, [^2^](#tca13539-bib-0002){ref-type="ref"}, [^3^](#tca13539-bib-0003){ref-type="ref"} Combinations of conventional chemotherapeutic agents and ICIs have resulted in significantly longer overall and progression‐free survival than chemotherapy alone in many patients with previously untreated metastatic non‐small cell lung cancer (NSCLC).[^4^](#tca13539-bib-0004){ref-type="ref"}, [^5^](#tca13539-bib-0005){ref-type="ref"}, [^6^](#tca13539-bib-0006){ref-type="ref"} However, some patients who initially had a response have subsequently experienced relapse with resistance to this class of drugs after long‐term treatment.[^7^](#tca13539-bib-0007){ref-type="ref"}, [^8^](#tca13539-bib-0008){ref-type="ref"} It is unclear whether local therapy and continuation of ICI therapy could result in prolonged benefit for patients with adaptive resistance. Here, we report a rare case in which a patient achieved remission after local treatment for oligometastases consisting of both radiation therapy and surgical resection and was able to continue ICI treatment.

Case report {#tca13539-sec-0004}
===========

The patient was a 57‐year‐old man with T4N3M1c NSCLC. One cycle of cisplatin plus gemcitabine resulted in progressive disease (PD). Subsequently, two cycles of carboplatin plus paclitaxel resulted in PD. He was treated with nivolumab as third‐line therapy. When a partial response was confirmed, nivolumab was continued (Fig [1](#tca13539-fig-0001){ref-type="fig"}).

![Clinical course. The yellow arrows indicate liver metastases. The red arrows indicate metastases in the left femur. The blue arrows indicate intestinal metastases. CDDP, cisplatin; GEM, gemcitabine; CBDCA, carboplatin; PTX, paclitaxel.](TCA-11-2357-g001){#tca13539-fig-0001}

After 35 cycles of nivolumab, the patient developed bone metastasis in the left femur and received radiation therapy. Although he continued to be treated with nivolumab after radiation therapy, he developed another metastatic lesion in the small intestine after 49 additional cycles. He underwent surgical resection of the small intestine. Because there were no recurrent NSCLC lesions after surgical resection, treatment with nivolumab was reinitiated. At 18 months after surgery, whole‐body computed tomography (CT) showed no recurrence of lung cancer (Fig [1](#tca13539-fig-0001){ref-type="fig"}).

We analyzed the primary tumor and recurrent tumor with immunohistochemical staining. Peritumoral T lymphocytes had higher T cell immunoglobulin and mucin domain‐containing protein 3 (TIM‐3; D5D5R, 1:400, Cell Signaling Technology, Danvers, MA) and lymphocyte‐activation gene 3 (LAG‐3; D2G4O, 1:200, Cell Signaling Technology,) expression in recurrent lesions that developed during treatment with nivolumab than in primary lesions before any anticancer treatment (Fig [2](#tca13539-fig-0002){ref-type="fig"}).

![Immunohistochemical staining. Immunohistochemical staining for TIM‐3 and LAG‐3 in the primary lesion and recurrent lesions in the left femur and small intestine. TIM‐3, T cell immunoglobulin and mucin domain‐containing protein 3; LAG‐3, lymphocyte‐activation gene 3.](TCA-11-2357-g002){#tca13539-fig-0002}

Discussion {#tca13539-sec-0005}
==========

We encountered a patient with oligometastases in whom remission was achieved after local treatment consisting of both radiation therapy and surgical resection. A retrospective study showed treatment with ICIs after progression is associated with improved survival in patients with NSCLC.[^9^](#tca13539-bib-0009){ref-type="ref"} Another retrospective study showed that local therapy for oligometastases and continuation of ICIs could result in prolonged benefit.[^10^](#tca13539-bib-0010){ref-type="ref"}, [^11^](#tca13539-bib-0011){ref-type="ref"} However, these studies were small and retrospective so it was not clear whether local therapy and continuation of ICI therapy could result in prolonged benefit for patients with adaptive resistance. We report a successful case of remission after local treatment for oligometastases consisting of both of radiation therapy and surgical resection; disease control was possible with continued nivolumab treatment. This case suggests that continuing both local treatment and ICIs is worth considering if oligometastases are locally controllable with treatments such as radiation therapy or surgical resection.

The mechanisms of resistance to ICI therapy are not yet well characterized, but likely involve multiple factors. It has been reported that loss of beta 2 microglobulin prevents major histocompatibility complex‐class I presentation of tumor antigens, loss of function *JAK1* and *JAK2* mutations results in insensitivity to interferon gamma, and longitudinal mutant neoantigen loss compromises immune recognition.[^11^](#tca13539-bib-0011){ref-type="ref"}, [^12^](#tca13539-bib-0012){ref-type="ref"}, [^13^](#tca13539-bib-0013){ref-type="ref"} Furthermore, the presence of parallel immune inhibitory pathways and loss of antigen presentation in cancer cells might be common mechanisms of resistance.[^14^](#tca13539-bib-0014){ref-type="ref"} Co‐expression of multiple T cell inhibitory receptors, including PD‐1, cytotoxic T lymphocytes antigen 4, TIM‐3, and LAG‐3 in activated or exhausted T cells suggests that parallel inhibitory pathways may mediate resistance to ICI therapy.[^8^](#tca13539-bib-0008){ref-type="ref"}, [^11^](#tca13539-bib-0011){ref-type="ref"} In this case, peritumoral T lymphocytes had higher TIM‐3 and LAG‐3 expression in recurrent lesions that developed during treatment with nivolumab than in primary lesions before any anticancer treatment. In this case, the upregulation of TIM‐3 and LAG‐3 might be associated with mechanisms of adaptive resistance to nivolumab. Because the continuation of nivolumab could have induced oligometastases of the small intestine after radiation therapy in this patient, combination therapy with an anti--PD‐1 antibody and anti‐TIM‐3 or LAG‐3 neutralizing antibodies may represent a promising strategy for overcoming adaptive resistance.

In conclusion, we encountered a case in which a patient with oligometastases achieved remission after local treatment consisting of radiation therapy and surgical resection. It may be worth considering continuing ICI treatment if there are no recurrent lesions after local treatment for oligometastases.
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